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[57] ~ ABSTRACT

Empty/load control valve apparatus is proposed for use
with direct release triple valves which operate by
switching in an extra volume with the brake cylinder
for empty loaded conditions. This improvement pro-
vides a valve operated in response to leakage away of
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EMPTY/LOAD BRAKE CONTROL VALVE
APPARATUS

This application i1s a continuation of application Ser.
No. 772,255, filed Feb. 25, 1977 and now abandoned,
which is a continuation of application Ser. No. 638,668,
filed Dec. 8, 1975 and now abandoned.

This invention relates to empty/load control valve
apparatus for braking systems and relates especially but
not exclusively to such apparatus for use in conjunction
with a control valve for adjusting a brake pressure cor-
responding to a given change of brake pipe pressure
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from a release pressure in accordance with vehicle load-

ing.

In U.S. Pat. No. 3,883,188 there is described and
claimed an empty/load fluid pressure control valve
apparatus including a brake pressure input port, a brake
cylinder pressure output port and a port for connection
to an extra volume, cut-off valve means connected be-
tween the brake pressure input port and the brake cylin-
der output port and operable by a differential pressure
responsive means responsive in operation to the pres-
sure of the extra volume port predominating over the
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brake pressure at the input port to close the cut-off 25

valve, a further valve which is controlled by presence
or absence of fluid pressure applied-from an empty-load
sensing device and which holds closed a communica-
tion which otherwise 1s provided between the brake

cylinder output port and the extra volume port for a

loaded condition. |

According to the present invention there is provided
an improvement in or modification of the above and
including means for, during a brake application, venting
fluid pressure from said extra volume in the event of the
brake cylinder pressure falling to less than a prescribed
value.

By providing such means the said cut-off valve may
re-open to maintain brake cylinder pressure from the
input port.

In order that the imnvention may be more clearly un-
derstood and readily carried into effect, the same will be
further described by way of example, with reference to
the accompanying drawing which illustrates in sche-
matic form, a brake system utilising an empty-load con-
trol valve apparatus in accordance with the invention.

Referring to the drawing, the braking apparatus
which is shown is controlled by the pressure in a brake
pipe 1, which 1s connected to a control valve denoted
by the block reference 2 which has an associated auxil-
lary reservoir 3 and an emergency reservoir 4. The
output pressure from the control valve is applied to a
brake pressure input port 5 of an empty-load fluid pres-
sure control valve having a main body 6. The empty-
load control valve governs in dependence upon vehicle
loading, the pressure which appears at a brake cylinder
output port 7 and which 1s applied to a brake cylinder 8.
The empty-load control valve has an extra volume port
9 which is connected to an extra volume 10 which, as
will be seen hereafter, shares the brake cylinder air
under empty conditions. A check valve 28 is provided
between the above mentioned ports S5 and 7 which, as
will be seen, allows fluid flow between 7 and 5 on re-
lease of the brake.

The empty-load valve includes a cut-off valve 11
which 1s controlled by the differential pressures across a
plunger 12 between a pair of diaphragms 13 and 14. The
cut-off valve 11 is included in a path between the brake
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2

pressure input port 5 and the brake cylinder output port
7. A passage 16 is provided between the brake cylinder
output port 7 and the underside of the diaphragm 14 via
a further valve 17 which 1s biassed to a normally closed
condition by bias springs 18 and 19. The valve 17 1s a
diaphragm operated valve and 1s deflectable against the
spring bias afforded by springs 18 and 19 by a sufficient
pressure being present in the path 16 acting upon the
diaphragm 20. The upper side of the diaphragm 20
remote from 16 i1s connected via an empty-load sensing
device 25 to the auxihiary reservoir 3. The valve 17 is
operated by a sealingly slidable stem 21 above the dia-
phragm piston 20. A further such arrangement having a
diaphragm 22 is provided also in the body of the device,
to operate a further valve 23, which is shown unseated
in the drawing such as to provide a vent passage be-
tween the extra volume 10 and atmosphere dlaphlagm
22 being controlled by pressure 1in 16.

The empty-load sensing device 25 is mounted on a
sprung part of the vehicle and has a plunger 26 and an
associated adjustable abutment 27 mounted on an un-
sprung part of the vehicle. The parts 26 and 27 abut in
a loaded condition of the vehicle and the mechanism of
25 is such that in the unloaded condition the communi-
cation between the upper side of the diaphragm 20 is
disconnected from the auxiliary reservoir and con-
nected to atmosphere. The details of the empty-load
sensing device form no part of the present invention.

Before referring to the manner of operation of the
empty-load control valve apparatus, a brief description
of the control valve of block 2 will be given. This con-
sists essentially of a service control portion which is
basically a triple valve controlled by a reduction of
brake pipe pressure in relation to auxiliary reservoir, to
relay auxiliary reservoir pressure to the brake cylinder.
When a sufficient amount of auxiliary reservoir air has
been relayed to the brake cylinder, the triple valve laps
into a stable lap condition and the brake pressure is thus
determined by the drop of brake pipe pressure. The
control valve of the block 2 1s also assumed to include
an emergency portion which, if the brake pipe pressure
is allowed to be reduced at more than a certain rate, an
additional amount of air is discharged from the emer-
gency reservoir 4 into the brake cylinder to achieve an
emergency braking application. Apparatus of the gen-
eral type of block 2 1s described in British Patent Speci-
fication No. 1302930 or 1306708.

In operation of the empty-load control valve appara-
tus, assuming that the vehicle carrying the apparatus is
sufficiently loaded to abut the abutment 27 and connect
the upper-side or top of the piston 20 to the auxiliary
reservolr 3, the bias, which 1s inherent in the biassed
further valve 17 by virtue of the springs 18 and 19, is
supplemented by the auxiliary reservoir pressure. A
brake application made by the control valve apparatus 2
produces a brake pressure at the brake input port 5 and
this 1s applied above the diaphragm 13 of the valve 11.
The plunger 12 of this valve is thus deflected down-
wards to 1ts lowermost position allowing pressure in the
port 5 to flow past the seat of the valve 11 into the
passage 16 and also via the brake cylinder output port 7
to the brake cylinder 8. Owing to the auxiliary reservoir
pressure above the diaphragm 20, the valve 17 remains
seated and no air flows beyond the passage 16 through
17. Pressure below the diaphragm 20 can never exceed
the pressure above. When in certain circumstances both
pressures are equal, the springs 18 and 19 ensure that the
valve 17 remains closed. For a full service application,
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auxiliary reservoir and brake cylinder pressure equalise
In a conventional manner. A release of the brake cylin-
der pressure is effected also in a conventional manner
by an increase of brake pipe pressure causing the triple

valve of the apparatus of block 2 to move to a release

position and the brake cylinder is vented through the
brake cylinder exhaust valve of the triple valve appara-
tus via the ports 7 and 5 of the empty-load control
valve.

In an emergency application, the empty-load control
valve operates in a similar manner to that described
above, the brake cylinder pressure rising to a higher
value being an equalisation pressure with the auxiliary
reservoir 3, together with the emergency reservotir 4.

Referring now to operation of the apparatus in the
empty-condition, the load sensing device 28 is raised
holding the plunger 26 clear of the abutment 27 and the
auxiliary reservoir 3 is isolated from the upper side of
the diaphragm 20, the upper side of 20 now being con-
nected to atmosphere via the load sensing device. A
brake pressure appearing at the brake pressure input
port S downwardly deflects the plunger 12 and air flows
past the valve 11 into the passage 16 and to the brake
cylinder via the brake cylinder port 7. The pressure in
passage 16 1s again applied below the diaphragm 20 but
the valve 17 remains closed due to the bias of the
springs 18 and 19. The initial rise in brake cylinder
pressure up to a pressure of, say, 91 1lbs. per square inch
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is therefore at the same rate as in the loaded condition of

the apparatus. At the said value, the bias afforded by the
spring 30 associated with valve 23 is overcome by the
pressure on diaphragm 22 and valve 23 is closed. At this
point the extra volume 10 is therefore isolated from
atmosphere. At a slightly higher brake cylinder pres-
sure, the spring bias afforded by 18 and 19 is overcome
by the pressure under the diaphragm 20, and with valve
23 closed and valve 17 now opened a flow of air now
passes to the underside of the diaphragm 14. It is ob-
served that this air can also pass via the extra volume
port 9 to the extra volume 10. The brake cylinder pres-
sure therefore remains at a value no more than that set
by the bias spring 18 for a short interval during the
charging of the extra volume 10 to the same pressure.
Further pressure developed in the control valve 2
charges both the brake cylinder 8 and the extra volume
10. In the ultimate case of a full application, this contin-
ues until the auxiliary reservoir pressure has fallen to a
load equalisation value and at this point the pressure in
the brake cylinder and the extra volume which, due to
the extra volume, is now substantially less than the
normal equalisation pressure, is acting on the underside
of the diaphragm 14. The diaphragm 14 is of larger area
than the diaphragm 13 and therefore sufficient upward
force is exerted on the body 12 to close off the cut-off
valve 11. The pressure in the brake pressure input port
1s thus held at a value corresponding to normal equalisa-
tion pressure under loaded conditions.

During an emergency application, the same sequence
of events takes place on application with the exception
that the pressures involved are proportionately higher
due to the additional air which is provided by the emer-
gency reservoir 4.

In moving to a release condition, when the pressure
in the brake pipe 1 i1s restored, to effect a release, the
pressure at the brake pressure input port 5 is vented via
the valve 2 and the pressure which exists under the
diaphragm 14 continues to maintain the valve 11 closed.
However, after the pressure at 5 has fallen below brake
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cylinder pressure, pressure in the brake cylinder is
vented via check valve 28 to the brake pressure input
port 5 and the control valve 2. At a certain pressure in
the passage 16, the springs 18 and 19 overcome the
pressure above the further valve 17 and the valve 17 is

closed followed by opening of valve 23 and venting of

the volume 10. After a brief interval the pressure under
the diaphragm 14 has vented via the valve 23 suffi-

‘clently to be overcome by the remaining pressure above

the diaphragm 13. At this point the plunger 12 moves
down to 1ts lowermost position and the brake cylinder 8
continues to be vented via the port 7, the valve 11, the

port S and the control valve 2.

In the empty loaded condition, since an initial rapid
filling of the brake cylinder is provided up to a predeter-
mined value by the presence of the springs 18 and 19
and a function similar to inshot is thereby provided.

In the event of a brake cylinder pressure leakage
occuring during a brake application under light load
conditions, if this leakage gives rise to a fall below about
10 p.s.1. the pressure above piston 22 is insufficient to
hold the diaphragm down against spring 30 and it rises

to hift valve 23 and vent the extra volume 10 via valve

23. This has the result that brake cylinder 8 is then no
longer isolated from the input port 5 by virtue of the
cut-off valve and can be maintained charged in accor-
dance with the condition of the brake pipe controlling
the triple valve 2.
Having thus described our invention what we claim
1S;
1. An empty/load fluid pressure control valve appa-
ratus for controlling the brake cylinder pressure of a
load carrying vehicle comprising: a control valve hous-
ing having a brake pressure input port, a brake pressure
output port and a first communicating passage connect-

ing the output port with the input port; means defining

an extra volume; a first differential pressure means re-
sponsive to differences in pressure between said extra
volume and the input port; a cut-off valve means, opera-
ble by said differential pressure means, for closing the
communicating passage connecting the output port
with the input port; a load sensing device for selectively
producing at the output thereof a low pressure signal
when the vehicle is empty and higher pressure signal
when the vehicle is loaded; a second communicating
passage connecting the output port and the extra vol-
ume; a second differential pressure means responsive to
differences in pressure between the output of said load
sensing device and the output port; a first resilient bias
means acting on the second differential pressure means
in the same sense as the output of the load sensing de-
vice sO as to establish a first predetermined operating
value in an empty condition and a second, higher, pre-
determined operating value in a loaded condition; a
second valve in the second communicating passage
operable by said second differential pressure means in a
sense such that the second valve is closed in response to
an output port pressure less than said first predeter-
mined value for an empty condition and an output port
pressure less than said higher second predetermined
value for a loaded condition; a vent leading to atmo-
sphere and connected to the extra volume; a third valve
in the vent and operable independently of the load sens-
ing device; a second resilient bias means urging the third
valve open; and a third pressure responsive means con-
nected to operate said third valve to a closed position in
response to pressure at the output port in excess of a
third predetermined value determined by the resilient
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bias means such that, in operation, a decrease in pres- 2. An empty/load fluid pressure control valve appa-
sure at the output port bzlow the third predetermined  ratus as claimed in claim 1 wherein the first and second
‘value, irrespectivc of the output of the load sensing resilient bias means are arranged such that with increas-
means, causes the third valve to open thereby venting  ing brake cylinder pressure, the third valve closes be-
pressure in the extra volume so that the cut-off valve 5 fore the second valve opens.
means re-opens the first communicating passage to re-
charge the output port pressute. - £ * % *
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